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I . Introduction 


artJiJtxcxal administrative boutidariBS* 3n many cases these 
natural resource regions would out across state boundaries 
requiring inter-state coordination as well as some suprastate 
institution which may reconcile the needs of regional planning 
and administrative-political set up of the country. It is 
also evident that the boundaries of resource developnent 
regions would also vary according to the particular resource 
being considered for planning, though in many cases these may 
be substantially overlapping or even coterminous as in case 
of multi -pirpose river schemes. There is little doubt that 

planning, hitherto organized on political and adminis- 
trative boundaries, has to move in the direction of regional 
planning at all levels - macro, meso and micro - for optimum 
utilization of the nation’s natural resources and their equitou 
sharing. • 


^Professor, Giri Institute of Development Studies, 
This paper was presented at the Seminar on ’’PLann 
pectives For The Central -Zone", held at the India 
national Centre, New Delhi, October 25, 1990. 





The planning and management of water resources for agri" 
cultural and non-agricultural purposes, v/hich must be based on 
a river basin and watershed approach, provides a most fruitful 
area where such a regional planning approach can be profitably- 
applied, In the present paper we look at the possibilities and 
scope for regional planning in the management and development 
cT water resources in the ad hocly defined Central Zone compri- 
sing the states of Madhya Pradesh, Bihar, Uttar Pradesh and 
Rajasthan. The paper also, inter alia, looks at the availability 
of water resources - both surface and ground - and their present 
state of utilization and identifies the major issues in planning 
for the Water resources in the region. 


II. General Scenario of Water Resources 


The states of the Central Zone are large entities in terms 
of area and population with a combined area of 1,208,000 sq.kms. 
and population of 26,72 crores. Thus the Central Zone accounts 
for 36,8 per cent of the country* s , area and 39 per cent of its 
population. The density of population is relatively higher in 
Bihar and U.P., 402 and 377 per sq, km. respectively, as compared 
to Madhya Pradesh and Rajasthan, 118 and 100 per sq. km. respect- 
ively. Though well endowed with natural resources the region is 
one of the most backward in terms of infrastructural and economic 
development with a relatively higher concentration of population 


below the poverty line. Thus, there is a vast scope for raishag 
income and productivity levels in the region through proper 
utilization of its large resources with the help of modem tech- 
nology. . 

a varied 

picture of physiography and water resource scenario ranging 
from high hills to plateaus to plains and from humid to arid 
zones • Though there are significant inter— regional variations 
in all the four states, in general the water resources are more 
plentiful in the states of Uttar Pradesh and Bihar lying in the 
Gangetic basin, as compared to the states of M.P. and Rajasthan. 

Rainfall 

The climate in the region varies from temperate and humid 
to sub-humid and arid.. Rainfall is fairly adequate in the 
states of Bihar, M*P, and U.P, all of. which receive 1 ,000 mm 
or above of annual average precipitation, but it- is much lower 
in Rajasthan - about 700 mm, in eastern parts and only 300 mm. 
in western parts (Table l). Against this 600 mm. of annual 
rainfall is regarded as minimum requirement for cultivation. 
Nearly 90 per cent of annual rainfall, is confined to monsoon 
period lasting from mid-June to mid-September. The coefficient, 
of variation in annual rainfall is alsc quite high. 


4 



wj.wi uanga as -cne major river, 

Madhya Pradesh falls In the peninsular drainage system, though 
a few peninsular streams like the Chambal, Betwa and Son form 
part of the Himalayan drainage system. The rivers of the 
Himalayan system flowing through the Central Zone drain into 
the Bay of Bengal. The rivers of peninsular Madhya Pradesh 
follow two district patterns one flowing in the north west 
direction towards the Arabian Sea (Narmada, Tapti, etc.) and 
the other in the south eastern direction towards the Bay of 
Bengal (Mahanadi, Indrawati. etc. ) wi+.h 


^rennxal rivers of the Himalayan region, feci by 
>ws and glaciers, are often uncertain and capri 
haviour. They carry heavy silt and are often ; 
changes of course. On the other hand, the rivf 
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peninsular system, which flow through 
stable areas, are more predictable in 
are characterized by heavy discharges 
by ver7 low discharges in other months 
the Himalayan system which carry suffi 
lean months. 


monsoons followed 


Groun d Water 


well endowed ^vith plentiful 
ground water resources though its distribution is unequal 
over space depending upon geo-physical conditions. The 
Gangetic plains of U.P. and Bihar are particularly rich In 
this respect as ground water is available to „,ost parts at 
Shallow depth Of few metres. I„ M.P. the availability of 
ground water is relatively restricted as well as more vari, 

the pre Cambrian zone covering Dandakarsnya and Bundelkl 

region water occurs within rd m 

wi-cnin «u m. of surface in the weathere 

aolnted and fractured zones of the rooks, it is again pate 

, Ih the Cuddapah and Vlndhyan basins. The deccan trap cover 

about one-ehird of the state is a region of poor ground wat 

availability. The Gondwana Sandstones to Godavari basin ha 

good aoqulfers as also in the alluvium zone to the riverine 

tract of the Chaobal, Namada and Taptl. ' to Rajasthan plan 

water table is within 5Cta. of surface to the Lunl basin 

nearer the Aravallis, but sinks u? , _ ' 


6 . 

along a broad belt across the desert along the Jaisalmer 
Bikaner axis. Well's more than i00m, deep with uncertain and 
broekish water supply. Considerable reserves of fresh ground- 
water have, however, been located in Jaisalmer and Khetri in . 
Rajasthan. In the eastern Rajasthan groundwater occurs in 
the weathered parts of pre “Cambrian rocks in the Arovellis and 
the Cuddapah and Vindhy an basins of sandstone, limestone and 
slate. 

Droughts. Floods and Waterlogging 

The concentration of rainfall in the monsoon period,, high 
degree of its variability and prolong dry spells coupled with 
defective drainage create a number of problems for water mana- 
gemene in the region,. Drcu^ts and floods in many parts are 
recurrent phenomena-. As many as 35 districts of the Central 
Zone are covered by Drought Prone Area Programme and 1 1 districts 
of Rajasthan under Desert Development Programme (Table 2). , On 
the other hand floods are a common problem in the Gangetic’ 
plains of eastern U.P. and Bihar. Water logging in the low lying 
area and along the canals is also a chronic problem affecting an 
estimated 8,1 lakh hectares in U.P.,'3.A8 lalch hectares in 
Rajasthan and 0.57 lakh hectares in M.P, Approximately , 29. 65 
lakh hectares an Central Zone have been affeoted by serious 
gullies and ravines - 12.30 lakh hectares in U.P., 6.83 lakh 
hectares in M.P. , A. 32 lakh hectares in Rajasthan and 6.00 lakh 


hectares in Bihar. The problem of soil erosion is much more 
wide spread. Problems of salinity and alkalinity has also 
developed on a ^'/ide scale in the canal irrigated areas. The 
problem of brackish water is found in the Rajasthan desert. 

Projected Demand for Water Resources 

With the acceleration in the pace of development and 
increase in population the demand for water resources is 
likely to shoot up rapidly both for agricultural and non-“agri- 
cuitural uses including industrial and domestic purpos es , 
According to the Rational Commission on Agriculture 1976 the 
demand for non-agricultural purposes which was only 8 per cent 
of total water utilization in 1973-7^ is likely to go upto as ■ . 

much as 27 per cent by the year 2025 A. D. During the some period 
the demand for water was expected to increase by 120 per cent 
for irrigation purposes (from 35 Mham to 77 Mham), by 833 per- 
cent for other purposes (from 3; Mham) and by , 176 per- 
cent for all uses (from 38 Mi am to 105 Mham) (1976, pp.9-10). 

Similarly one would expect a significant step up in the 
demand for water in the. Central 2one which accounts for nearly 
39 per cent of the count ly’ s population and 42,5 per cent of 
its net sown area. According to one estimate the demand for 
water resources in the Central Zone is likely to go up from 10,5 
Mham in 1968 to around 39 Mham in 2000 AD, i.,e, by 271 per cent 
or nearly 8 per cent per annum (Chatui^edi, 1976, p.5l). 
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statewise projected demand for water use has been shown la 

lable 3. Ihus considerable intensification of use of water ' 

resources is expected in the coming years, which underscores t. 

the need for efficient and proper management and utillxation of 
■our Water resources. 

Coverage and . 

We may now focus on the exploitation of water .resources 
for irrigation purposes. Development of irrigation facilities 
has been a key component of the strategy of agricultural develop 
rnent in the country and huge funds have been invested in the 
development of irrigation facilities under the Five Year Hans. 
Since the beginning of the green revolution there has been a 
tremendous sPirt in the growth of tubewells and pumpsets. Thus 
the number of electricol pump sets has gone up from i6 thousand 
In 1960-61 to 15 lakhs in . 1984-85 in the Central Zone, while 
that of diesel pumps has gone up from 23.8 thousand to 15.9 
lakhs .over the same period. 

Still ^.-nly 30 per cent of net sown area in the Central Zone 
IS under irrigation ranging from l4.0 per cent in M.P.. to' 57.4, 

per cent in U.P. (Table 4). The ultimate irrigation potential’ 
estimated by the National Commission on Agriculture is much ' 
higher around 80 per cent in U.P, and Bihar and. around 30 
per cent in M.P, and Rag as than (Table 7). Thus, there is large 
irrigation potential in all the states of the Central Zone 
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which needs ho be tapped ah the earliest, • 

In the Central 2one as a whole nearly 35 per cent area each 
is irrigated by canals and tubewells v/hile remaining 30 per cent 
is irrigated by tanks, wells and other sources. However, the 
relative Importance of different sources varies from state to 
state (Table 6) . Tubewell irrigation is relatively more deve™ 
loped in' U,P, and Bihar while canals are- more important in M,P, 
The reliance on other wells is much greater in Rajasthan and 
M.P. , while in Bihar other sources of irrigation still remain 
signif leant. 

The estimates regarding the ultimate irrigation potential 
show wide variations. Thus, the Irrigation Commission 1972 
estimated total irrigation potential in Central Zone at 36.1 
million hectares, the National Commission on -Agriculture put 
this figure at 51,0 million hectares. The current estimates 
being used by the state governments are still higher-. There 
is, therefore, a clear need to put these estimates on a more- 
firm footing. 

The picture with respect to the irrigation potential and 
its utilization in case of surface and ground water is briefly 
examined below. 

Surface Water 

ill- Irrif^;tion Commission 1972 had estimated the ultimate 
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o-xx-Lgcixion potential of surface water at 24.8 
for the Central Zone - 20.8 mllllcn hectares 1 
medium projects and 4.0 million hectares In c. 
projects (See Table 6). The National Commiss: 
1976 revised the figures of ulthnate Irrlgatic 
upwards to 29 mllllcn hectares (See Table J). 
official estimates put the ultimate Irrigation 
major and mtnor Irrigation projects at 27.75 m 
for the Central Zone, which is approximately 4 
the estimated potential of the country (Table i 

Largest Irrigation potential Is found' in 1 
(12.50 mmion hectares) and the lowest In Rajc 
million hectares), while the ultimate potential 
6.5 million hectares In Bihar and 6.0 million h 

( able^). As against this the created pctentl 
and medium irrieption n-nn-nar.4-c _ 


minor 
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IS a significant gap between the potential created and 

utilized, which is as much as 2l .3 per cent for the Central 

Zone. The per cent of unutilized created potential is 24.6 

in Bihar, 27.6 in M.P., 18.5 in Rajasthan and 19. i per cent 
in U, P, . 

Ground Water 

Lihe surface water the estimates of ground water resources 
have been. variously estimated. Whae the Irrigation Commission 
1972 had estimated irrigation potential from ground water at 
11.3 million hectares for the Central Zone, the National Commi- 
ssion on Agric^ilture put the figure at 20 million hectares 
(Table 7). As per the latest official estimates irrigation 
potential of ground water resources is 25.7 million hectares for 
the Central Zone, which is about 47 per cent of the estimated 
potential of the country (Table 9), 

The estimated potential of irrigation from minor schemes 
has been put at 13«2 million hectares for U, P., 5,9 million 
hectares for Bihar, 4.2 million hectares for M.P. and 2.4 
million hectares for Rajasthan (Table 9),' Nearly 75 per cent 
of the potential from ground water resources has been exploited 
by 1984-85 inthe Central Zone. The extent of exploitation is 
relatively higher in U.P. (84:8 per cent) and Rajasthan 

(82.8 per cent) as compared to Bihar (58 per cent) and M.P. 

(47.4 per cent) , 
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m the Ministry of Agriculture discussed 

above reveal a fairly high extent of exploitation of ground 
water resources, the recent exercises of the Ministry of Water 
Resources indicate a large unexploited potential of ground^^^^^^^^^^^^^ 
water resources. Thus, the present stage of ground water 
resources develOE^ient according to the latter source is only 
21,59 per cent in the Central Zone - 30.71 per cent in Rajas- 
than, ^8.96 per cent in U.P., 20.90 per cent in Bihar and only 

8.20 per cent in Madhya Pradesh (Table 10 ) . This would call 
for a much more bold strategy for rapid exploitation of ground 
water resources, which are relatively cheaper, quick yielding 
and more efficient as compared to the medium and major projects. 

and Management of 

Water is a most precious national resource both for survi- 
val and development. Increase in human and livestock population 

is putting increasingly greater pressure on land and water 
resources. Development of agriculture as well as industry will 
be increasingly constrained by the availability of water. Hence 
the need for proper husbanding, development and management of 
our water resources cannot be over emphasized. Some of the 
critical areas from. the point of view of the strategy for 
development and management of the water resources, particularly 
in the context of the Central Zone, are being highlighted below.. 


there is a need for a more' systematic assessment ' 
of the water resouroes-both surface and underground - in different 
regions of t ha country so that they can be put on a more firm 
ground. Along with this studies of projected demand for water 
for. different purposes on a regional basis have to be carried out. 

> the strategy of water use has to be related to 
the specific situation of a region water abundant regions 
like ;i.f. and Bihar -the aim should be to maximise land product- 
ivity through intensive use of water. But in the Water scarce • 
regions lilie M.P. and Rajasthan emphasis has to be extensive 
usn of water and protective irrigation. 

as emphasized by the Irrigati^on Commission as well 
the National Commission on Agriculture conprehensive river 
basin plans have to be prepared as the river has in, with its ' 
defined watershed boundary, is the natural unih for water 
planning, 

in the short run say the next decade, the 
strategy should be rapid exploitation of the ground water res- 
ounces, which is more economical, quick yielding and mors 
efficient as compared to medium and large projects, and for 
which large unexploited potential is available in all the 
states. Modem technology like remote sensing terlmiques can 
be very helpful in location of potential ground water acquif ers 
in the dry regions , On the other hand, in the Gongetic •V'^lley 
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the main concern has to be proper spacing between tubewells 
and prevention of overdraft by the rich peasants. Liberal 
credit assistance to small farmers and promotion of community 
and government tubewells, ‘are needed for more equitable 
sharing of ground water resources. Working of state tubewells, 
which has been shown to be abysmal by several studies, needs 
to be improved. 

Fifthly, over the medium and the long run efforts are 
needed for the exploitation- of the surface water resources 
through minor, medium and large projects. Here the major 
problems which need attention are those of improper project 
planning, time and cost over runs, laok of inter-departmental 
coordination, unutilized irrigation potential, modernisation 
of old works, absence or poor condition of field channels, 
inadequate water supply at the tail ends, inadequate returns, 
low water charges, etc» cone ert rat ecL efforts t'- deni with 
these problem's -r.re- c-llcd for,' 

S ixthly . efficiency of water- use has to be improved 
through proper water mvanagement technique to avoid wastage of 
water through evaporation and seepage of canal water, absence 
or poor ttondition of field channels, over irrigation, 
adoption of unsuitable cropping patterns, etc. The options 
to be ©onsidered here are lining of canals and channels, 
chemical and biological methods to reduce evaporation losses. 



strengthening and effective maintenance of field channels, 
proper f ield levelling, adoption of sprinkle and drip 
irrigation, rationalisation of water tariffs, propogation of 
scientif ic irrigation practices and optimum cropping patterns, etc 


S ey ehthlv , in the dry and arid zones special emphasis has 
to be placed on water harvesting and conservation of soil moisture 
For this purpose planning for- land and water resources has to be 
done on a watershed basis. Renovation of old tanks and other 
structures in these regions should be taken up on a priority 


Eighthly . along with irrigation problans of v/ater logging 
and drainage have to be taken up as an integral part of water 
management. Problems of water logging and salinity have emerged 
on a sizeable scale along the canal banks. In the flat lands of. 
eastern U.P, and north, Bihar large tracts remain submerged in 
water throughout the year. Wrong alignment of road and railway 
net work also impede the flow of rain water. These problems 
should receive adequate attention of planners. 


Ninthly, the point needs emphasis that land and v;ater 


resources are interrelated in- a dynamic natural setting and 
have to be planned together. The problems of deforestation 


rGsburces has ho be adopted* This would require a high 
degree of coordination among various concerned department and 
doing away with the highly departmentalised approach in exis- 
tence today. 

Finally^, no of f ic ial programme of management of our land 
and Water resources can hope to succeed without the close 
involvement and participation of the people within a decen- 
tralised decision making framework. Hence, the community 
approach, for which a long tradition exists in the country, 
has to be encouraged in the management of our land and water 
resources and people’s participation in programme formulation, 
implementation and management has to be ensured, 

I^4...and Scope:C^. .Regional' A to Water 

Resource Planning 

In the beginning we have emphasized -ttie need of a 
regional approach for the optimum utilization of the nation’s 
natural resources and pointed out that such an approach is 
particularly advisable in the case of development of the 
water resources. We can draw lessons from the Soviet planners 
in this regard, who have utilized water resources and hydro- 
power for region forming purposes and developing specialized 
territorial production complexes (Alam and Kidwai, 1987). The 
Soviet experts have also recommended such a regional approach 
to the development of India’s water resources. In the Indian 


case the need for inter-state coordination or adoption of a 
zonal approach specially arises because while development of 
water resoirces is’ a state subject most of our rivers flow, 
through Several states, inter-state disputes have prevented- 
fuller and equitable utilization of our water resources. As 
much as 20 million hectare of irrigation potential is locked 
up in legal wrangles capable of producing an additional 34 

mill ion tons of f oodgrains ( A1 am and Kidwai, p . 1 0i ) , 

Though there are a number of river bao Narmada, 

Tapi, Mahi, Luni, Sabarmati, etc.) for which coordination is 
needed with states falling outside the Central Zone as defined 
for the purpose of this paper, there is considerable scope- 
for regional approach for development of water resources in 
the zone. Several rivers forming part of the Ganges basin 
(with the exception of river Mahi) pass through two or more of 
the States constituting the central zone (Map l), .Table n 
shows the catchment area, annual run off and .hydro -power 
potential of these rivers. The combined catchment area of 
these rivers is 7,66, 649 sq, kms, and the annual run off 
4,39,568 M.Cu.M. as per the Report of The Irrigation Commission 
1972. The hydel power potential of these river systems is 
estimated at .12,880 MW and surface water potential at 16.03 
M.Ha.M. Fortunately the inter-state water disputes in the zone 
are not as acute as in case cf the rivers of the southern zone< 



A number of inter-state multi-purpose and major irrigation 
projects have either been completed or are In various stages 
of progress (Table 12). This raises hopes for increased 
cooperation in water resource developnent in the central zone 


■ The need for preparing river basin plans was recognized 
as early as in the fifties and the River Boards Act was 
passed in 1956 empowering the Ifti ion Government to establish 
river boards to advise the concerned state governments on the 
regulation and development of inter-state rivers. The 
Irrigation Commission 1972 also suggested the creation of river 
basin commissions* The proposal received endorsement from the 
Notional Commission on Agriculture 1976 and has been reiterated 
by the National Water Policy Statement of 1988, However, no 
concrete steps were taken in this direction and the Union Govern- 
ment preferred to resort to adjudication under the Inter-Stote 
River Dispute Act in certain cases. As has been pointed out by 
scholars tribunals and other judicial bodies cannot be a substi- 
tute for a continuous body with necessary autonomy, authority and 
expertise as river basin commissions (Vaidyanathan, 1990, pp.lO-ii) 


The region al.so offers possibilities of reducing inter and 
intra-regional disparities in water resource availability by 
transferring water from surplus basins to deficit basins. 
Scholars have pointed out the technological possibilities for 
such inter basin water transfers • (Chaturvedi, 1976 and l985s 
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Rao 1976) . According to the scheme suggested by Rso 17,000 
cumecs of monsoon flow would be pumped up the river Son tc the 
river Narbada, part of which would be used for scarcity areas 
in the South Ganges basins- and the rest will be transferred 
through the Narbada to the west flowing rivers like Sabarmati, 
Mahi, Narbada and Tapti (Table 13 and Map 2). The National 
Perspective for water resource development prepared by the 
Ministry of irrigation also advocates interlinking of major 
rivers and development of available storage sites ^^^herev«^ 
possible. Narbada has a large storage potential, where 
surface water of the Ganga basin can be stored. Such inter- 
basin links can. also be developed by linking the southern 
tributaries of the Yamuna like the Ken, Dhasan, Betwa, Sindh 

and Chambal, 

. 

Efforts should be made to move towards a national water 
.grid by giving these visions a concrete shape after a through 
Study of the technological, economic,, ecological and organise- ' 
tional considerations involved. The optimum development of 
our Water resources along these lines opens up tremendous 
possibilities for promoting economic development and emplcy- 
ment generation, A^ emphasized earlier inter-state coopera- 
tion and adoption of a regional approach are necessary pre- 
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Table 1 : 


in Metereological Divisions of 
Central Zone (in mm) , 


Division 

Normal 

Rainfall 

Actual 

1984-85 

Rainfall 

1985-86 

Bxii32r* f!L sis 0311 

1349 

1143 

1028 

B ihar Ha ins 

12l4 

1271 

1075 

East Uttar Eradesh 

1023 

998 

. 1064 

Hain of West U,P. 

917 

859 

830 

Hills of West U.F, 

1513 

1972 

1472 

West Rajasthan 

335 

201 ' . 

2ro 

East Rajasthan 

706 

415 

674 

West M. P, 

1023 

868 

1 181 

East M.P. 

1350 , 

1177 

1225 


Source ; India; 


in, Brief, 2lst Edition' 
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Table 2 


Districts Covered Under the 

•t^ro g 3r'0iiini 0 


Drought Prone Area 


Bihar 


Monghyr, Nawadah, Palamau, 
Rohtas, Santhal Parganas. 

Betul, Dhar, Jhabua, Khargond 
Shahdol, Sidhi, 


A^mer, Banswara, Dungar 
Jhalawar, Kota, Sawai, 
Hadhopur, Udaipur, Tonk 


Almora, Allahabad, Banda, 
Bahraich, Chamoli, Gfcnda, 
Hamirpur, Jhansi, Lolitpur, 
Lakhimpur Kheri, Mirzapur, 
Pithoragarh, Pauri Garhwal, 
Tehri Garhwal, Sitapur, Jalaun 
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Table 3 ; Projected Water Demand in Central Zone (M.HaM) 


Sourqe s M.G. Chaturvedi. W ater ; Second India Studiei 
MacMillan India, Delhi, 


3350 

2744 

4088 

12125 

22307 

52029 


2319 

2656 

3218 

9884 

18077 

39969 


Bihar 

Madhya Pradesh 
Rajasthan 
Uttar Pradesh 
Central -Zone 
India 


State 

1968 

2000 

Present Increase 

Uttar Pradesh 

4 

18 

350 

Bihar 

2 

, 9 

350 

Rajas than 


1 :61 ■ ■ 

100 ■ 

Madhya Pradesh ■ 

V ' 1.5 / 

:-6 ; ■ 

300 . 

Central Zone 

10.5 

39 

271 




Net Irrigated Area by Source^ 
1982-83. ■ 


Table 


Canals Tanks Tube’, veils Other Other Net Irri 

wells Sources gated 
Area 


2319 

( 100 . 00 ) 

2656 

( 100 . 00 ) 

32lP 

( 100 , 00 ) 

9884 

( 100 . 00 ) 

18077 

( 100 . 00 ) 


Madhya Pradesh 


Uttar Pradesh 


Central Zone 


Note : Figures in parentheses show per cent to net irrigated area 
Source s Indian Agriculture... in Brief . 21 Edition. 


Minor Projects 


Major & 

Medium 

Projects 


Ground 

Water 


Bihar 

Madhya Pradesh 

Rajasthan 

Uttar Pradesh 

Total Central 
Zone 

Total India 


irt of the Irrigat ion CominiSSion._._T 
ndiaTNew ”fehir"^ol . I, pp .218-21 9 
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Ultimate Irrigation Potential 2025 (Million Hectares ) 


Bihar 13.1 

Madhya Pradesh 9 , l 

Rajasthan 4,8 

Uttar Pradesh 24,0 

Central Zone 51.0 

India 110.0 


Source 5 Re port of the Nat i onal Commission on A 
l^rt ourc¥’ 'TTevelopment , pp 744^5 


Table 8 ; Benefits from Major and Medium Irrigation Schemes 
till 1984-85. 

(Thousand Hectares Gross) 

State/Union Ultimate Irrigation Bene-' Targets of Mdit 

Territory Irrigation fits at the end ional Benefits 

Potential of 1984-85 dur ing 7th Pl an. . 

Poten- Utili- Poten- Utilisa- 

tial sation tial' tion 


6500 

6000 

12500 

2750 

27750 

58475 


Bihar 

Madhya Pradesh 
Uttar Pradesh 
Rajasthan 
Central Zone 
All India 




State 

Total 

Surface 

Ground 

total as 

% of 



Water V 

Water 

GAS 
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Benefits from Minor Irrigation Schemes (l979'"80 to 
1985-86) 

(Thousand Hectares ) 

Ultimate Potential Pofential Targets of Md- 

Potential created at Utilised itional Benefits 

the end of at the end During 1935 -90 . 

1984-85 of 1984-85 Poten-. Utili- 

tial sat ion 


Table 9 


3422 

1992 

1987 

11990 

19391 

37378 


3150 
1870 
1937 
■10977 
17934 
3514 5 


Bihar 5900 
Madhya Pradesh 4200 
Raiasthan 2400 
Uttar Pradesh 13200 
Central Zone 25700 
All India 54927 


Source ; Indian Agricultur e ii Brief , 21 st Edition 


■round V/ at er Resource Potential (M HaM/Yr) 


Table 10 


Stage of Ground 
Water Develop- 
ment (%) 


Potential 
Available 
for Future 
Development 


Utiliz^ble Net Draft 
Resource 


Bihar 

Madhya Pradesh 
Rajasthan 
Uttar Pradesh 
Central Zone 
Indio 


Ground 


Source s Ministiy of Water Resources, 
Vat e n Development of India^ 


Table 11 : Basin“Wlse Catchment Area and V/ater and Hydel Resources in Central Zone. 
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Table 12 t Inter-State Multi-purpose and Major Irrigation 
^ Into 

Seventh Five Year Elan in Central Zone. 


State/Scheme 


ELan in 

which 

started 


Estimated Ultimate 
Cost (Rs, Benefit 


Croref 


(’000 ho.) 


Bihar 


1 . 

Subamarekha 

V 

665.20 

209.30 

2. 

Bans agar 

V 

.64.23 

N.A. 

ri3Qil 

1 . 

yS irrQClcJoIi 

Ra jghat 

V 

212.35 

97.20 

2. 

Bansagor 

V , . 

479.61 

■249.00 

3. 

Urmil 

V 

6.33 

7.70 

4. 

Kalisarar 

V 

2.42 

1.20 

5. 

Bawanthadi 

VI 

127.81 

18.60 

Rajasthan 




1 . 

Gurgaon Canal 

• III 

13.92 . 

28.20 

2,' 

Mahi Bajaj Sagar 

IV 

215.92 

80.00. 

3. 

Narmada Sardar Sarovar VI 

347.72. 

N.A. 

Uttar Pradesh ' 




1 . 

New Okhla Barrage 

V 

■ 39.00 

- 

2. 

Raj ghat 

■ V 

• 125.21 

142.00 

3. 

Bans a gar 

'v 

192.76 

134.00 

4* 

Urmil Dam 

V 

13.98 

4.77 

5. 

New Tajewala Barrage 

V 

20.00 

— 


in B rief, 21 st Edition, 





Source 
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•Zonal Distribution of Land-Water 
Resources 


water Percentage Water 
si of land potent 

rge cultivated (% of 
3 ) total ) 


1. Indus, Brahma- 
putra rond Gango 
(North Zone) 


Brahmaputra- 

Ganga 

Gang a “N a rb a da 

Gangs to 
Narbada and 
to others 


2. Sabarmati, Mahi 
Narmada and 
Topti 

(West-flowing) 

3. SabamamorekhO; 
Brahmani, 
Baitamij, 
Mahanodi, 
Godavari, and 
Couveri 

(East ~f 1 owing ) 

4. V/est-flov/ing 
rivers in 
Kerala 


From northern 
rivers of the 
region to 
s outhem 
rivers 


Total 


Sourc 
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